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(54) COLOR PICTURE PROCESSING METHOD 

(57)Abstract: 

PURPOSE: To obtain the inexpensive color picture processing unit in 
which a color corresponding to a color coordinate in an optional color 
adjustment area is adjusted to a desired color with a short color 
adjustment processing time. 

CONSTITUTION: Input picture data transformed into an L*a*b* uniform 
color space by a spatial coordinate system transforming section 2 are 
discriminated as Jo whether or not the data are in existence in a preset 
storage color area by an area discrimination section 31. The movement 
quantities of color coordinates of the picture data discriminated within a 
storage color area in a direction close to a preset object based on an 
emphasis function by a movement arithmetic operation section 32. The 
calculated movement quantity is added/subtracted to/from the input data 
by an addition/subtraction section 34 and the result is provided as an 
output. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A coordinate space conversion means to change into the value of equal color coordinate space the image data 
decomposed into three components of a color, In the color image processing system equipped with a specific color 
emphasis processing means to perform processing for which only a predetermined distance moves the value of the 
image data in the color tone ready field set up in the aforementioned equal color coordinate space in the desirable 
direction in the aforementioned equal color coordinate space A field judging means to judge whether input image data 
is in the aforementioned color tone ready field, It has a movement magnitude operation means to calculate the distance 
which moves the value of the image data in the aforementioned color tone ready field in the direction which 
approaches to the desired value beforehand set up in the aforementioned color tone ready field. A specific color 
emphasis processing means is a color image processing system characterized by making it move in the direction in 
which only the distance in which the aforementioned movement magnitude operation means calculated the equal color 
coordinate of image data approaches to the aforementioned desired value. 

[Claim 2] A coordinate space conversion means to change into the value of equal color coordinate space the image data 
decomposed into three components of a color, In the color image processing system equipped with a specific color 
emphasis processing means to perform processing for which only a predetermined distance moves the value of the 
image data in the color tone ready field set up in the aforementioned equal color coordinate space in the desirable 
direction in the aforementioned equal color coordinate space A field judging means to judge whether it is in the 
subcolor tone ready field where input image data carried out the fragmentation rate of the aforementioned color tone 
ready field to two or more fields, It has a travel storage means to memorize the travel which moves the value of the 
image data in the aforementioned color tone ready field in the direction which approaches to the desired value 
beforehand set up in the aforementioned color tone ready field for every aforementioned subcolor tone ready field. It is 
the color image processing system characterized by making it move in the direction in which only the travel 
corresponding to the corresponding aforementioned subcolor tone ready field which read the value of the image data 
judged as a specific color emphasis processing means having the aforementioned field judging means in the 
aforementioned subcolor tone ready field from the aforementioned travel storage means approaches to the 
aforementioned desired value. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention changes into the value of equal color coordinate space the image data 
decomposed into three components of a color, and relates to the color image processing system which performs 
processing for which only a predetermined distance moves the value of the image data in the color tone ready field set 
up in equal color coordinate space in the desirable direction in equal color coordinate space. 
[0002] 

[Description of the Prior Art] Although it outputted to a printer or the display tube and the reproduction picture was 
reproduced after changing into digital image data the object picture read with the scanner or the color image pick-up 
tube in the color copying machine or the color motion picture camera and performing various image processings, in 
order to acquire a reproduction picture faithful to a subject-copy image, color correction (masking) processing was 
performed to the image data which decomposed into the three-primary-colors component of a color, and changed the 
subject-copy image into the electrical signal, and the complementary color component data had been obtained. That is, 
complementary color component data {C, M, Y} are given by the transformation (4) shown in drawing 1 1 . Setting at a 
ceremony (4), aij is a color correction factor, and Dr, Dg and Db. It is the concentration signal of the three-primary- 
colors components R, G, and B of a color. The color correction factor aij is a transform coefficient which compensates 
the color-reproduction distortion of the concentration property of ink, the non-line type property at the time of color ink 
mixture, etc. By the way, the color and lightness of the object observed with human being's visual-sense property are 
influenced by the color and lightness of an object in a background, and even the same object may differ and appear. 
Moreover, since there is time difference between them for example, when a reproduction picture is seen after seeing a 
manuscript, an impression is influenced by the memory color experientially supported by the individual prejudice or 
the expected view. For example, a color with the vivid color of a leaf [ a vegetable flower or a vegetable leaf] healthy 
[ flesh color ] and bright is liked. Then, when the picture of an object is printed or it displays on the display tube, the 
alternative emphasis art which it not only reproduces color and lightness faithfully, but performs alternative emphasis 
processing which approaches a memory color only about the picture of specific color is already proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] L* a* b* which is an equal color space about the chrominance signal of R, 
G, and B also in the above-mentioned conventional technology HO ab defined in space, L*, and C* It changes into a 
spherical coordinate system, a* b* which has the property of a step type, a trapezoid type, a mountain type, etc. Using 
the membership function in a flat surface, the color coordinate value in a predetermined field is rotated in the HO ab 
direction, and color tone ready processing which is made to expand in the C* ab direction is performed. Although 
processing rotated to a yellow side by such color tone ready processing according to the membership value of a 
function to the color coordinate value of a beige picture field although a vegetable flower and the color of a leaf can be 
adjusted to a more vivid color was performed, the output picture which can not necessarily be satisfied to various input 
pictures was not acquired. Moreover, since above-mentioned color tone ready processing had to be calculated to all 
color coordinate values, while the arithmetic circuit became complicated, data processing took the long time, this 
invention tends to solve this technical problem in the conventional technology, and can be accomplished, and it can 
adjust to the color of a request of the color corresponding to the color coordinate in arbitrary color tone ready fields, 
and the color adjustment processing time is short and it aims at offering a cheap color image processing system 
[0004] 

[Means for Solving the Problem] A field judging means to judge whether this invention is in the color tone ready field 
where the input image data from which the coordinate space conversion means changed into the value of equal color 
coordinate space the image data decomposed into three components of a color was set up in equal color coordinate 
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space in order to solve the above-mentioned technical problem, It has a movement magnitude operation means to 
calculate the distance which moves the value of the image data in a color tone ready field in the direction which 
approaches to the desired value beforehand set up in the color tone ready field. It is made to move a specific color 
emphasis processing means in the direction which only the distance in which the movement magnitude operation 
means calculated the equal color coordinate of image data approaches to desired value in equal color coordinate space. 
Moreover, it has a travel storage means to memorize the travel which moves the value of the image data in a color tone 
ready field in the direction which approaches to the desired value beforehand set up in the color tone ready field for 
every subcolor tone ready field. It judges whether a field judging means is in the subcolor tone ready field where input 
image data carried out the fragmentation rate of the color tone ready field to two or more fields. You may make it 
move in the direction in which only the travel corresponding to the corresponding subcolor tone ready field which read 
the value of the image data judged as a specific color emphasis processing means having a field judging means in a 
subcolor tone ready field from the travel storage means approaches to desired value. 
[0005] 

[Function] If it is in the former means, the image data by which the coordinate space conversion means was 
decomposed into three components of a color is changed into the value of equal color coordinate space, and it judges 
whether a field judging means is in the color tone ready field where the input image data was set up in equal color 
coordinate space. A movement magnitude operation means calculates the distance which moves the value of the image 
data in a color tone ready field in the direction which approaches to the desired value beforehand set up in the color 
tone ready field, and a specific color emphasis processing means is moved in the direction which only the distance in 
which the movement magnitude operation means calculated the equal color coordinate of image data approaches to 
desired value in equal color coordinate space. It judges whether if it is in the latter means, a field judging means is in 
the subcolor tone ready field where input image data carried out the fragmentation rate of the color tone ready field to 
two or more fields. It is made to move in the direction in which only the travel corresponding to the corresponding 
subcolor tone ready field which read the value of the image data judged as a specific color emphasis processing means 
having a field judging means in a subcolor tone ready field from the travel storage means approaches to desired value. 
[0006] 

[Example] Hereafter, with reference to a drawing, the example of this invention is explained in detail. Drawing J is the 
block diagram showing the image-processing system of the copying machine concerning the 1st example of this 
invention. It is decomposed into the color component of three colors of R, G, and B, and the image data of the 
manuscript read with the color scanner 1 is inputted into the space-coordinates system transducer 2. After 3 component 
data of R, G, and B inputted into the space-coordinates system transducer 2 were changed into X and Y, and Z system, 
[ which do not depend on the spectrum of the lighting lamp of a color scanner 1 ] L* a* b* which harmonizes with 
human being's visual sense It is changed into an equal color space and they are HO ab, L* 3 and C* from a rectangular 
coordinate system further. It is changed into a spherical coordinate system and outputted to the color emphasis section 
3. HO ab which color emphasis processing later mentioned in the color emphasis section 3 was performed, and was 
outputted, L*, and C* The color data of a spherical coordinate system are returned to the color data of R [ of origin ], 
G, and B system by the space-coordinates system transducer 4. And after well-known color correction processing 
corresponding to the concentration property and characteristics of mixing of a toner is performed in the color 
correction section 5, it is changed into the complementary color component data of Y, M, and C by the complementary 
color transducer 6, and is outputted to a printer 7, and a reproduction picture is formed in the recording paper. 
[0007] Drawing^ is the image data which read the Munsell color charts which give the criteria of color L* a* b* a* b* 
changed into space Drawing and drawing 9 which showed saturation curves, such as a hue - it can set at a flat surface 
~ are HO ab, L*, and C*. It is the conceptual diagram showing a spherical coordinate system, as shown in drawing 8 , 
it is alike, and it follows and a hue changes in order whose hue angle HO ab increases from 0 and which is called red, 
yellow, green, blue, and purple Saturation C* When it increases, it is lightness L* to a more vivid color. It will become 
a brighter color if it increases. Drawing 3 is the field of a typical memory color in which it is easy to remain in an 
impression visually, or favorite color sense is easy to be held a* b* It is explanatory drawing shown in the flat surface. 
Each fields overlap mutually in order to prevent duplication of processing. Although, as for these memory colors, color 
emphasis processing is performed also in this example, the desired value sensed that a large majority of men are 
desirable to each memory color in this example is defined beforehand, and color emphasis processing is performed so 
that a color coordinate value may approach this desired value. That is, I (H) and a saturation value are given by the 
formula (1) output-data O (H) and O (C) indicate the hue value of input data to be to drawing 10 when I (C) and the 
hue value of output data are set to O (H) and a saturation value is set to O (C). However, in the formula (1),M (H) and 
M (C) are emphasis functions, for example, by the hue, as shown in drawin g 4 , they have emphasis properties, such as 
the shape of the shape of a (a) step, and a (b) mountain, and the (c) trapezoidal shape. (Hue) It reaches (Chroma). The 
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maximum movement magnitude of the maximum change angle of a hue and a saturation value is expressed, 
respectively, (a) Although a step-like emphasis function moves only the maximum movement magnitude in all fields 
mostly and a (b) mountain-like thing carries out the maximum movement magnitude movement in the center section of 
the field, don't make it almost move near the field boundary, but the thing of the (c) trapezoidal shape expresses what 
[ the / middle-/ a thing ]. Thus, although a (a) step-like emphasis function has the largest hue emphasis effect, there is a 
possibility that the discontinuity of a hue may arise and a tint may become unnatural between adjoining patterns, (b) 
Since the hue between adjoining patterns is continuing, although a mountain-like thing becomes the picture of a natural 
tint, it has few hue emphasis effects. 

[0008] As an example, the target hue value hT is mostly formed in a center section, and the case of a beige field where 
a (b) mountain-like thing is chosen is explained as an emphasis function. Drawing 5 and drawing 6 are explanatory 
drawings having shown the change state of the color coordinate value in explanatory drawing and all the fields which 
showed the change state of the color coordinate value in the field where a hue angle is smaller than the target hue value 
hT of a beige field respectively. The value of M (H) is a positive value, as shown in drawing 5 , a color coordinate 
value is changed in the direction in which a hue angle increases, and, moreover, its amount of changes of the thing near 
the center section of the target hue value hT (65) and the minimum hue value hL (38) is the largest in the field where a 
hue angle is smaller than the target hue value hT. On the other hand, in the field between the target hue value hT and 
the maximum hue value hH, as shown in is a negative value, a color coordinate value is 
changed_in the direction in w hich a hue an gle de creases, moreover , the amount of changes of the thing near the center 
section of the .target hue val^ the largest, andjthe amount of changes of the thing 

near a boundary is the smallest . The _same is_ said of memory-color fie^ beige field, for example, a 

predetermined targe t saturation value is set up in a flower color field , and a saturation value moves the color coordinate 
value in the fi eld concerned in the direction a p proachin g a targ et saturation value by color emp hasis processing. As 
mentioned above, although these processings ^^p^ojmj^AVL 1 ^ color emphasis section 3, it is judged whether it is in 
the memory-color field where the imag e data which was inputted in the field judging section 3 1 , and by which it was 
indicated by the col or coordinate value was set up beforehand first in fact. To the ima g e data judg ed that is in the set- 
up memory-color field, the movementj^^^ 

calculates by the mo vement ma g nitude operation part 32. The movement ma g nitude calculated b y the mo vement 
magnitude operation p art 32 is subtracted, added and outputted to in pu t data in the addition-and-subtracti on section 34. 
[0009] Thus, although the movement magnitude of the color coordinate value based on an emphasis function calculates 
by the movement magnitude operation part 32 to the image data judged that is in the memory-color field set up in the 
1st example, since data processing of the movement magnitude to each color coordinate value takes most time, copy 
speed is not accelerable. Then, the 2nd example of this invention it was made for data processing of movement 
magnitude not to take a long time to is explained. According to the property of the memory-color field set up in this 
example, many subdivision fields are set up in the direction of a hue, or the saturation direction, and it is made to make 
the value computed beforehand correspond noting that the movement magnitude to the color coordinate value in this 
subdivision field is fixed in approximation. The set-up memory-color field in the direction of a hue Namely, m division 
(hi, h2, -hm), Or do n division (cl, c2, ~cn) of in the saturation direction, compute beforehand the movement 
magnitude to the color coordinate value corresponding to each ****** f lQ \^ an( j i t j s ma( j e t0 memorize in memory. 
The image data inputted in the field judging section 31 is the subdivision fields hi and cj in a memory-color field. 
When judged with it being inside O(H) =I(H)+Hi, .... (2) O(C) =0(C)+Cj .... (3) (however, movement magnitude to the 
color coordinate value corresponding to the subdivision fields hi and cj in Hi and Cj) The output data which performed 
color emphasis processing only by performing the addition and subtraction expressed are obtained. Since the 
processing time which addition and subtraction take is very short and it ends, improvement in the speed of copy speed 
is attained. Drawing 2 is the block diagram showing the image-processing system of the color emphasis section 3 
neighborhood concerning this example. In addition, the same sign is given to the part it can consider that is the same as 
that of the 1st example, or the same. It is judged to which subdivision field it belongs further to the image data judged 
as it being judged whether it is in the memory-color field where the image data inputted in the field judging section 3 1 
was set up beforehand, and occurring in the set-up memory-color field. And subdivision fields hi and cj judged in the 
reference section 33 Movement magnitude Hi and Cj to the corresponding color coordinate value Movement 
magnitude data Hi and Cj read and read It is subtracted and added by input data and is outputted to it. Draw ing 7 is the 
subdivision fields hi and cj of a beige field and a flower color field as an example. It is shown. Although the example 
in which many subdivision fields were divided in the direction of a hue or the saturation direction, respectively was 
shown in this example, of course, a large number may be divided into the both directions of the direction of a hue, and 
the saturation direction. 
[0010] 
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[Effect of the Invention] A field judging means to judge whether input image data is in a color tone ready field 
according to invention according to claim 1 as explained above, A movement magnitude operation means to calculate 
the distance which moves the value of the image data in a color tone ready field in the direction which approaches to 
the desired value beforehand set up in the color tone ready field, Since it had the specific color emphasis processing 
means moved in the direction in which only the distance in which the movement magnitude operation means calculated 
the equal color coordinate of image data approaches to desired value, the color corresponding to the color coordinate in 
arbitrary color tone ready fields can be adjusted to a desired color without excess and deficiency. A field judging 
means to judge whether it is in the subcolor tone ready field where input image data carried out the fragmentation rate 
of the color tone ready field to two or more fields according to invention according to claim 2, A travel storage means 
to memorize the travel which moves the value of the image data in a color tone ready field in the direction which 
approaches to the desired value beforehand set up in the color tone ready field for every subcolor tone ready field, 
Since it had the specific color emphasis processing means moved in the direction in which only the travel 
corresponding to the corresponding subcolor tone ready field which read the value of the image data judged as a field 
judging means being in a subcolor tone ready field from the travel storage means approaches to desired value The color 
tone ready processing time adjusted to a desired color is short, and can make an equipment price cheap. 
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[0008] jm^^lt, «ife««©as*ft»fcB 

m 6 tt*n*nilllfi««<Z)H«fi»«h T J; 0fi«fl3^ 

5» &£zf±mmz&v%&mmm<D&&vtmz*urzmw 
m (h) <om\±iE<Dmx$>*)* ms\z^^\z, &m 

««hT (6 5) t*/hfi«thL (3 8) <0+*«# 
t»*fifithHOffl©«*PttM (H) <DfitteH<*>« 

»©E*ft«*Kt3t^T%H*T*^T> MAH ^fe 

wz&Kumiz&arr*. mm<o^\z, -nzvm 

z> a R«snfcEiift«*rtft:**t«3fesn&iB«ir 
50 ejaisffica5»«i»^i»fit$n&. »»aa»8B3 2T« 
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[0 0 0 9] '©J; 3 It, SB 1 ©^SSWlCfcUTtSiRje 

?S£ffisiKa>&o©i$iw&ig-r-s>©-T?, $¥&jt£ii53£ 

S60J c * <,>-CttSB£3 nfegE«e«iScDltMlc*& UT, 
O (H) =1 (H) +H1 
O (C) =0 (C) +Cj 
(fcfc'U Hi, Cj \*W»m®.®hi,cl CttJ&L&fi 

a* nfcS3ite«i«rt fc * s s 

hi, cj C^b&^gttC^-rs^SdSHi.Cj a* 

K*iiisn, as^msnfc^sia^-^Hi, cj a<A# 

T, mfi«B«t^fe^«©»J^9J««hi, cj S^Lfc 

a*, fci^A,. 6«#ft«fc^iS£ft©PC£fltz^t!c#i!i 

[0 0 10] 

[^w©«i*] w±iawbrci^tc«sRJBiE«©ssw 

<om^mmm^iz^tbWL^tiftm&m\zfetvxm 
-j<*$\\z&mzvzmm*mwrz&m&mB^m 

itmmm-y&nmzK vxk.-j< ^mz^m^^is. 

mm\zM&-rz>&zmT&m<mm<o&\zmmx~zz. 
m#m2mm<o&wtz*n\& xijm&T—S'ifi&m®. 
mm&&wi<Dmmzmft-giisitMmm&mi&\*i\z$>z& 

—9 ©MfcfiOTSg^rtK^s&iaifcSnfc Bg«lc» h 



2flRjfcm#ai (hl,h2,-hm) . afcttS^ffi^lRlCn^SiJ 
(cl.c2.-cn) U #Sl»SIffi«lc^b^jS#ffilc 

fr. 3 lTAALfcHfc^-^aifat&feSlia 
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m&frzm&m viz®nk?zwmm&fR®\zMm?z® 
mwm&» ummizM lt&-j< jmtztm* 

20 [HI] **W©JBl©^»«!llt«*«¥«©Bi««ia 

[02] *fm<o&2<Dnmm\z&z&mmttm.v>m 

[0 3] «SW^IB1tfe©«^«ra* b' ¥PSfc:iSUfc 



[04] 3SPHStS:«SJ^l,fc!|t<t0 
[05] B^fe^flthT«fcOfe«fta^S&Si«Jc45^ 
*&&&ffi©£#tt&&*U;fcg2i3IJ0 

[0 6] ^««tr*i(jseffigfli©^«ffi&^LfcSi 

30 180 

[07] me^ttee^oBJ^'S'j^^-ritttBH 

[08] V^-tJPeS^^^fcBilS^-^Sa' b 

[09] h» ab. l* . c* mm&m&m-rtBt&M 
[010] AjjT-fn&mm. mmmfrzmtiT'-? 
©£«<a. ^««£j¥m-r*jfit;**-r0 
[011] fe^iE«a3ate*5tt?.«i*iCS:^i-0 
[^©gaw] 

1 ii=y— A**:* — 

40 2, 4 ^Hffitl^gp 

3 fe^SB 

5 fi^IESS 

7 

3 1 «^J)£gB 

32 &mmmu 

3 3 #BSgE 

3 4 tote&f® 
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